. Hypertension in Nigerian children. A retrospective review of 138 cases of hypertension in Nigerian children attending the University College Hospital, Ibadan, during a 9-year period was undertaken. The main findings were (a) that hypertension occurs more commonly in children aged 5 to 10 years and is seen in both sexes; (b) that nephrotic syndrome is the most frequent clinical condition associated with hypertension in these children; (c) that glomerulonephritis is the most frequent histological finding at biopsy or necropsy; (d) that unlike the experience in Europe and America, pyelonephritis is not a major cause of hypertension in Nigerian children; (e) that the course of hypertension in the majority of the children is rapidly progressive and prognosis is poor.
It is now well recognized, contrary to the views held in the past (Donnison, 1929; Jex-Blake, 1934; Vint, 1937) , that essential hypertension does exist in the African. There have been many reports on various aspects of hypertension in the African adult (Abrahams and Alele, 1960; Somers, 1960; Smith, 1966;  Akinkugbe, 1972) and in non-African children (Haggerty, Maroney, and Nadas, 1956; Still and Cottom, 1967) , but as far as we know there has been little written about hypertension in African children. Recently, a large number of children presented with hypertension at our hospital and this has led us to review cases of hypertension in children attending the paediatric department at this hospital over the 9-year period, January 1964 to December 1972.
Materials and method
In order to establish the normal range of blood pressure in Nigerian children, the pressure was measured in 100 normal children, aged 2 to 11 years, attending the outpatient clinics.
For the purpose of this review, hypertension is defined as a sustained diastolic blood pressure of 90 Miscellaneous. There was a case each of hypertension due to hydronephrosis, haemolyticuraemic syndrome, and nephroblastoma. There were 6 cases of hypertension of unknown aetiology. 5 of these children presented with heart failure and albuminuria.
Severity of hypertension (Table IV) . The patients were divided into three clinical categories of severity according to the level of diastolic pressure: severe, pressure above 120 mmHg; moderate, (Robinson and Brucer, 1939; Nadas, 1963; Londe, 1966; Londe et al., 1971) and from the levels obtained during routine blood pressure measurement in apparently normal Nigerian children attending the children's clinic by one of the authors (Table I) , it is evident that the diastolic level of 80 mmHg is the upper limit of normal up to the age of 11 years.
There is no doubt that hypertension exists in African children as elsewhere. In this series, renal lesions account for the vast majority. The highest incidence is in the age group 5 to 10 years. Still and Cottom (1967) , reporting a total of 55 children with severe hypertension, found that the cases were distributed over ages 1 to 14 years, but that there were more cases in the older age group. The great majority of the children in our serie had glomerulonephritis and presented as nephrotic syndrome. There were 73 females to 65 males giving a sex ratio of 1 * 1 :1. This slight female preponderance is a reflection of the number of female nephrotic children in the group. There was no sex difference in the series reported by Still and Cottom (1967) .
Our results have shown that various forms of glomerulonephritis account for 63% of the cases of hypertension. This figure does not include cases of nephrotic syndrome with probable glomerulonephritis who had been treated with steroid (prednisolone). This figure contrasts sharply with that of Still and Cottom (1967) , but is in keeping with results obtained elsewhere (McCrory and Nash, 1952; Loggie, 1969 Loggie, , 1971 . Still and Cottom (1967) found that pyelonephritis (primary and secondary) was responsible for 5900 of their cases and only 110% were caused by glomerulonephritis. This significant difference may be due to the fact that many of our cases developed hypertension during follow-up in the nephrology clinic, while in their series acute glomerulonephritis with temporary hypertension had been excluded.
The use of steroid (prednisolone) in the treatment of nephrotic syndrome in our children was followed by the development of hypertension in 36 children (26%). This adverse response to steroid is much more noticeable in our children than in the temperate countries (Cameron, 1968) . The reason for this difference is quite clear. The majority of our children have Plasmodium malariae nephropathy which is known to respond poorly to steroid and to lead readily to hypertension (Hendrickse et al., 1972; Adeniyi, Hendrickse, and Houba, 1970; Adeniyi, 1971) . This finding suggests that steroid is contraindicated in 90% or more of children with nephrotic syndrome in Nigeria.
There are only 2 cases of hypertension due to chronic pyelonephritis in this series. This finding is different from experience elsewhere. Urinary tract infections do occur in the children seen in this hospital, but the condition is less common than acute glomerulonephritis and even much less common than the nephrotic syndrome. Furthermore, the chronic stage of pyelonephritis is difficult to differentiate from chronic glomerulonephritis.
Attention has been drawn by Akinkugbe (1972) to the rarity of papilloedema in the African with severe hypertension, and in our 22 cases with severe hypertension only 2 (90%) showed papilloedema. On the other hand, 20 of the 55 cases (36 %) reported by Still and Cottom (1967) had papilloedema. The reason for this difference is not clear. There is speculation that racial and dietary factors are important. This important difference deserves further study.
The occurrence of hypertension in association with nephroblastoma (Wilms's tumour) is well recognized (Koons and Ruch, 1940; Hughes, Rosenblum, and Horn, 1949; Nwako and Ibekwe, 1973) . The experience in this hospital is that hypertension is an uncommon feature of Wilms's tumour.
There was one case of hypertension in association with haemolytic-uraemic syndrome in which the child's hypertension was transient and returned to normal with recovery of the acute renal condition. Previous reports (Gianantonio et al., 1964; Moorhead, Edwards, and Goldsmith, 1965) have indicated that hypertension does occur in the haemolytic-uraemic syndrome, but it is not a constant feature. In the series reported by Gianantonio et al., hypertension was noted in 32 patients; in 13 of these it was transient, while in the remaining 19 it was more prolonged or did not appear until one week from the onset of oliguria.
In this series there were 6 children (5 males and 1 female) aged 3, 10, 17, and 18 months, and 7 and 8 years, respectively, in whom no cause was found for the hypertension. 2 of these presented as bronchopneumonia and heart failure, 3 as congestive heart failure, and the remaining 1 with convulsion and anuria. Initial blood pressure varied between 110/90 and 160/110. Hypertension was present for only 3 weeks in 1 of these children and he recovered completely. 2 died, but necropsy carried out in 1 showed only bronchopneumonia and ileitis. The kidney was macroscopically normal. Death in these 2 cases was probably unrelated to the hypertension. Essential hypertension has been recorded in juveniles aged 14 years and over (Kuramoto et al., 1968) , but all the children in this series were 14 years or less and the hypertension in these 2 cases could not be labelled essential hypertension.
The management of hypertension in these children is based on the principle of finding the cause of the hypertension and treating the cause when it is known. When no cause can be found the treatment is directed to the control of hypertension by the usual drugs such as diuretics and the commonly employed antihypertensive drugs. In many of the children in this series hypertension developed as a complication of known renal lesions. Unfortunately, these lesions are progressive and are not influenced by known regimens including steroids and immunosuppressive drugs. In fact the treatment of these children with steroid is contraindicated except in very few selected cases. Therefore, instead of treating the complication of the renal lesions, effort should be directed to the prevention by malaria control and early detection of nephrotic syndrome in the 3-to 5-year age group.
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